Conservation of local electric fields in the evolution of Cu,Zn superoxide dismutase.
The trend of the electric field and the value of the electric field flux, sensed by the superoxide substrate in the proximity of the active site, were found to be constant in three highly homologous Cu,Zn superoxide dismutases from ox, pig and sheep, which display large differences in net protein charge and distribution of electrically charged surface residues but very similar catalytic rate constants. The spatial relationship of charges on the protein surface apparently has been conserved during the evolution of this enzyme to create electrostatic facilitation of catalysis.